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Fig. 3.17 Electron-micrograph of a neutrophil
polymorph migrating through a millipore membrane
in response to a chemotaxin, Most of the organdies
have passed into the cytoplasm which, together with
two lobes of the nucleus, has moved downwards
through a pore, the site of which is indicated by the
heavy line, x 14 300. (By courtesy of Dr. P. C. Wilk-
inson and Churchill-Livingstone.)

Chemotactic agents for neutrophil polymorphs

By use of the above methods, it has been
shown that there are many substances which
are chemotactic for neutrophil polymorphs in
vitro. They include products of (a) the comple-
ment, clotting, fibrinolytic and kinin systems,
(b) injured tissues, (c) micro-organisms, (d)
polymorphs during phagocytic activity, and (e)
partial digestion of proteins in the inflamma-
tory exudate.

(a) The plasma cascade systems. Activation of the
clotting, kinin arid fibrinolytic systems, already dis-
cussed in relation to the mediation of increased vas-
cokr permeability (p. 54) results in chemotactic pro-
These include fibriMpeptufat, fibrin cte&ada-

of  the  complement   system   also

produces chemotaxins, the strongest of which is C5a
(a cleavage product of C5): a complex of activated
C5, 6 and 7 may also be chemotactic. Complement
seems to be of particular importance in chemotaxis
and accordingly its activation in inflammatory
lesions, already considered on p. 55, is further com-
mented on below.

(b)  Tissue injury. Injured tissue cells release com-
pounds which are directly chemotactic for poly-
morphs, including pnwaghmdin El (which is also a
potential mediator of increased  vascular perme-
ability), and enzymes which activate the complement
system. The importance of complement as a source
of chemotactic agents when tissue injury occurs is
suggested by experiments in which necrosis of part
of the myocardium was induced in rats by ligation of
a coronary artery: emigration of polymorphs from
the blood vessels at the margin of the infarct was
found to be largely suppressed by prior depiction of
the plasma C3 (Hill and Ward, 1971),

(c) Micro-organisms* Some bacteria secrete lipid or
protein compounds which are directly chemotactic
for polymorphs* for example, Stuph, aurewt and
Etch. coll.

As described on p, 56, the reaction of microbial
antigens with host antibodies can result in activation
of complement, while bacterial endotoxins can
directly activate complement at the C3 stage. Some
bacteria also secrete proteolytic enxymes capable of
cleaving C3 or C5.

Although viruses are not known to produce chemo-
tactic agents, cells containing replicating virus have
been shown to do so,

(d)  Neutrophil polymorphs which have migrated
into inflamed tissue secrete an agent which is chemo-
tactic for other neutrophil polymorphs. Once they
have become actively phagocytic, polymorphs se-
crete lysosomal enzymes, some of which are capable
of cleaving C3 or C5. During phagocytic activity,
polymorphs also secrete a substance which immob-
ilises other polymorphs in the vicinity. These cells
thus appear to have the means to ensure their con*
tinued replacement in an inflammatory lesion so
long as tissue debris, bacteria, etc. are available for
phagocytosis.

(e)  Partly denatured proteins. The inflammatory
exudate contains various proteolytic enzymes de-
rived from injured tissue cells, from migrated poly-
morphs and from activation of the plasma cascade
systems. Proteins in the exudate or released by cell
injury are thus exposed to mUd proteolysis, the effect
of which in some instances (e.g. plasma albumin,
immunoglobulin G and haemoglobin) is to render
them chemotactic.

The above account, by no means compre*
tensive, may serve to indicate the complexity
of chemotactic agents. These have been